Introduction
The excitation spectrum of nucleons is important to understand the non-perturbative behavior of the fundamental theory of strong interactions, Quantum Chromodynamics (QCD) [1] [2] [3] [4] . The photon-induced meson production off nucleons mainly is used to achieve more information from the excitation spectrum of nucleons. It is an important part of the search for missing resonances that the production of  mesons in photon-induced and hadron-induced reactions on free and quasi-free nucleons and on nuclei [5] [6] [7] [8] . The advantage of photon-induced reactions is that the electromagnetic couplings can provide valuable information related to the details of the model wave functions. Because the electromagnetic excitations are isospin dependent, we need perform meson-production reactions off the neutron.
Recently, the photoproduction of  mesons from quasifree protons and neutrons was measured in 0 3 6
decay mode by the CBELSA/TAPS detector at the electron 2 accelerator ELSA in Bonn [9] . At different incident photon energies, the experiments are performed by the incident photon beam on a liquid deuterium target. A great number of  mesons are produced in the photon-induced reaction. The experimental data are regarded as a multiparticle system. And, their angular distributions represent an obvious regularity at different incident photon energies. In order to explain the abundant experimental results, some statistical methods are proposed and developed [10] [11] [12] [13] [14] [15] [16] . In this work, we will extend a multi-source thermal model to the statistical investigation of the angular distributions in the photon-induced reaction and try to understand the  photoproduction in the reaction. In our previous wok [17] [18] [19] [20] [21] , the model was focused on the investigation of the particle production in intermediate-energy and high-energy collisions.
 meson distribution in the multi-source thermal model
In the multi-source thermal model [17] [18] [19] [20] [21] 
We can calculate a new distribution function of the polar angle by this formula. Table 2 and Table 3 
Angular dependences of  photoproduction in the photon-induced reaction

Discussion and Conclusions
The excitation spectrum of nucleons can especially help us to understand the strong interaction in the non-perturbative regime. Before, the hadron induced reactions is a main experimental method in the investigation. In the last two decades, the photon-induced reaction and electron scattering experiment are applied to study the electromagnetic excitation of baryons.
Recently, the photoproduction of  mesons from quasifree protons and neutrons are measured by the CBELSA/TAPS detector. In the paper, we theoretically study the angular distribution of  
